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d*x d t v R 

Eliminating T from (1) and (2), sin^ --| — cos0-j-^- = gco$<j> ... (7). 

at at t)\ 

Eliminating Tand R from (1), (2), and (3), 

,d*x , . ,d 2 v • j. & d*8 
C08 ^ + 81 n^f= ff 8in^--^- (8). 

Prom (4), gj— -3P-+ ^j- (9). 

„ , r , .„, d 2 a; ,rf 2 r „ . .drd<j> ,d<t> 2 

From (5) and (6), _ = cos^- Ssm^- rw^- 

-rsinf^ asin^- + acos<^- (10), 



d 8 v . ,d 2 r „ .drdfi . ,d<f> 3 
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dT 2 "= OI,,v, d^ ' UUDV 7re~ ,D1,,v, dT 8 



,d 8 <fl ^.d^ 2 . ,d 2 «5 

+ rcos ^^r- + acos ^^-+ asm ^diT (11) - 

d*x d 2 y d 2 ^ 
Eliminating^, ^f , -^f from (7) and (8), 

drd(f>^ d 2 d d<* 2 , i? 
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a 2 +F d*r d«5 8 a 2 +F d 2 ^ . , 

^^ 2 ~ It" r dW + ~^—di^ =gsm ^ (13) - 

(12) and (13) seem to indicate that one more condition at least should be given. 

PROBLEMS. 

46. Proposed by H. C. WHITAKER, A. M., Ph. D., Professor of Mathematics, Manual Training School, 
Philadelphia, Pennsylvania. 

"There was an old woman tossed up in a basket 

Ninety times as high as the moon." Mother Goote. 

Neglecting the resistance of the air, how long did it take the old lady to go up ? 

47. Proposed by 0. W. ANTHONY, M. Sc, Professor of Mathematics and Astronomy, New Windsor Col- 
lege, New Windsor, Maryland. 

What is the focus of the convex surface of a plano-convex lens, index jx, which will 
converge parallel monochromatic rays to a given focus, the rays entering the lens on the 
plane side ? 



